Inhibitory effects of tetradecanoylphorbol acetate and diacylglycerol on erythropoietin production in human renal carcinoma cell cultures.
A human renal carcinoma from a patient with an erythrocytosis, serially transplanted into athymic nude mice, was grown in primary monolayer cell cultures. After reaching confluency the cultured cells formed multicellular hemicysts (domes) which became more abundant as the cultures approached saturation density. Erythropoietin (Ep) production by this renal carcinoma in culture was only slightly increased at the time of semiconfluency but showed a marked increase in Ep levels in the culture medium after the cultures reached confluency, in parallel with an increase in dome formation. The phorbol ester tumor promoter 12-O-tetradecanoylphorbol-13-acetate (TPA) showed a significant dose-related inhibitory effect on Ep production and dome formation in the renal carcinoma cell cultures, suggesting an important role of protein kinase C, the only known receptor for TPA, in inhibiting the expression of differentiated phenotypes in the renal carcinoma cells. TPA also suppressed Ep secretion over a period of 96 h, indicating a time course of suppression of this differentiated function of the renal carcinoma cells in culture. This hypothesis was further supported by the observation that diacylglycerol, the endogenous activator of protein kinase C, likewise inhibited Ep production and dome formation in the renal carcinoma cell cultures. These studies suggest a role of the inositol-lipid second messenger path and protein kinase C in the regulation of Ep production.